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[fif*J!2] 

rant*-* c, h, sfrt>mi£tit:4?% < 1 1> mm&xvNrf y-7°znx^ 
zzt zofrmt-tz-mitr? >u^ 0 

ml 15 b'--7£titzN<Di9kJ£l±^ 7 0 0 w t p p mtJL± 1 0 0 0 0 w t p p ml?l~FX"$> Z> 
[»*3l5l 

BUSE K--/$:K.fcN(±, T i -N-OSfcliT i -N-T i <7)^^W.T% 9 

6 ] 

7 ] 

°cvx±.xhh z t i&Wi t-tz m*m 1 ^ % m&m 6 * t-<d ^-rtLfrii&nn-mt* 9 

°cu±x&2,zt z^mt-tzm^m 1 7 zxey^-rtimzumn-mit*- 9 

m$m 9 ] 

[St*^ 1 0 ] 

#SSgtfISmH t>(7)IfieWjtm/e^6 8 X$> Z> WLfrifiWLW. £ 
^•<7)M^tt:-^SS75 ? 7 0 0°CW±-C&£- £#gfc fc -f* If 1 7$*£>IS*Jl9 £t?<7> 

[ffi^JJU l] 

fig 1 0 n ratt±6 0 n mWT^fi^fcK<7>*:£T-T*& h Z t £#8fcfc-f*g|!fjfcJg 1 tf»<bH! 
[tt$g 1 2] 

i**3i i i i i-r-ov^-r^^f-ie^^-^fk^-^ 

mr.mt^-9 >$tt0. 2 g £ 1 0 c mlig^iCJS;— Jft LfcW*l-*#flt 1 1 -y 
^l*K;A*l> eIK y/n/V-fl'^ISi 1 5 0 0 ppm±150ppmU, iwfEf* 
#C ^ttiHW'gftSttfc^Mr**, &£4 2 0 nrntCjott^KO. 5mW/cm 2 

t- 1 mmmtttk. 4«u7th> * * 5 0 0 p p mjsi± t * * 4 o-e* * c t * 
[W*ji 1 4 ] 
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#M 2 0 0 3 - 2 7 5 3 6 9 ^- v : 2/E 

[BB^JH 1 5] 

1 6 ] 

2 o t^Ttifeit^ dtt-j;i9t#^d«h zftWtt-t&-Mt*9 ymi^m^m 

o 

[tmm 1 7] 

[If ^31 1 8] 

imxm 1 9] 
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mum 

10 0 0 1 ] 

*Pk Gfc*, m*. ftM, KB, Hi^ffl^tSCiCii), jfe*h gMtf^ v-y 
[0 0 0 21 

—BMfc^^^tKS^ti, fO^ICtC^iEIL^ aft*4rttffc*«-*L-Cv>*c: 
[0 0 0 3J 

fern, %f&m&ffifr¥t\zte^x$imzirix^z>~mit*9 r*9-^mt 

tz (± )V* )VM<Dl&& R-C* & o 

T*9--\fm.itzit)V*^m<D~mit*9 >a>;*> * :/(4, *ti*?*i3. 2eV 

8 7. 5 nmi:|i) ifcli3. 0 eV (Sg4 13. 3 nmCffil) T^^t 
B&e^tt LT(±, 3 8 7 . 5 nmttTi/:liftfi4 13. 3 n mJ^TO 

[0 0 0 4 ] 

-tz titmmx-frio , mm±, mi&mmi±mmztix^tz 0 

[0 0 0 51 

o * bb jfc^tt«»tt £ $ * ~ mt* 9>t$±Tf* <d mm nm* ^nti^ 0 

[0 0 0 61 

* fc, ~m.it* ? yizmmr-y-tzz tiz± ^u±jz^m<o~mt* 9 >ytmm i> 

rn.it* 9 >m&tfT%&ft<D&MtzttLxmmm&*7T;-tz t ^mm^nx^^ 0 
mm Y--f^fitznwnt*9 K-rsftfctifji*, ^mokhf^aot^sl 

«t ? v-y^ ntz~m.it* 9 ya. mt*9ymw.*T>*-Tfc*xm* 

ftM-f&z £iz± <o s ifzli, ~Mit*9 >Zt y^-Ttfx^xmm-f&z tizx 

Z ttfX£& 0 
[0 0 0 71 

±mLtzmmx.2.mztzitmm b*-7ztitz-mt*9>izjs^x&, wtrnx^mt 

'S o 

miiE# 2 0 0 3 -3 0 6 3 1 5 1 
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Mflfrfcltt 1 1 mm 3 2 5 2 1 3 6 
Itflfcfcitt 2] HH2 0 0 1 - 1 9 0 9 5 3 

[^RFH\£fflU ] "Nikkei Mechanical 2001.10" , no. 565, p. 36-45 
[0 0 0 8] 

[ 0 0 0 9 ] 

19lx.l£\ a% K-ySftfcZLBtffc** ><7>T i -N*£#tc^o*< x P S (XHM?^ 
[0010] 

imm * mvk-t & tz & <n } 

[0011] 

z<7)£7 izffifc z ti tz~ mit* ? >mii-\t. 'i&$k<Dmmxz.mitzi±mm K-y$n 
tzr.mt*9 y \z x. z>-mit* 9 >tcjt-<T, i »)«ttfc#tt*ifl&te£jFU L^£, -5- 

[0012] 

<&„ 

[0013] 

^HW^^S-Kfb-f-^ >WST-C^v>tli, K-^$fttN©*a!li, 7 0 0 wtp 
p ml^± 1 0 0 0 0 w t p p mttK"*5 C ttfU i Lv> 0 

[0014] 

ifc, HUIS K--/$*ifcN<±, T i -N-OifcliT i -N-T i — B£ 

1t*?>(DT i t^Ltv^Ct^i L<, ;neo«S^W^, Ti-N-T 
i OiBf^tta?.0^#v^ t**J: Lv> 0 

Ti-N-OI±, N* f T i 0 2 IS B B B Wf&T C A o T tit* *) , itz, 
T i -N-T i tit, T i 0 2 ii£ll*OBfc5tg7&*£XKB»S*U Nt5«T i 02lS H B B + om^^ 

-oi n ilS^ti^tLti/^i t CJ: 0 , ~mt* 9 y<DT i t K-^nfcNO 

[0015] 

& 7 0 0 t:&±x&& z t am t l ^ q 
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[0016] 

- * Mt5 ? 7 0 0 1C JJJUfC* 4 C i 7&^t Hv>„ 

K* f 7 o oram^:t«i Lv> 0 

n . it^oii mm# 700 °c ja±-c*> £ c t ii^ a 

[0017] 

ttz, mtl~mtJ- ? >mi7-lt, Igl 0 nmW±6 0 nmjaTOft^ttO^-C* 
[0018] 

^senaift^^ ^tKtt^ji, m~mtr? >«^o. 2 g «■ 1 0 c mia^u^-^ t 

LfcWfl-«r|?flt 1 1 <DJfX;<y 7[*K:Aft, StO Y v 7°ct/n°/ 1 5 0 0 p 

pm±150ppm£U ffiTIEKfl-U, ^J-lt^ilft $ tt^^^T^;^ , $14 2 0 nm 
K is It ^M0. 5 mW/ c m 2 X 1 1$ W bb*M&, £)£ L 7 -k h > tf*mm& 5 0 0 p 

_tIE<7> «t ^ i yf v r n / < y - ;u ( I p A ) BHfcEtfc U J: 4 ftttsflti&teffFffliS; J: o x , 

& & c <h <Dwmitz m & - «t # & o 

[0019] 

^*#~*£^frM:ctt#X#H^;T> 5 0 0°CJ^±6 2 OOTt'lftlt^^tCJ; •) 
[0 0 2 0] 

(±> NH3#X&<fctf'C£#fr#;*.#BJiCT\ 5 0 0 °CJ^_t 6 2 0 tWyei^I L T i> 

Stic K-y§*fcZl»ft^^ J' ttfitf- fc#-e*4 0 
[ 0 0 2 1 ] 

*K«j&*3 0 0 mVgtim^ C t7& f 4f i Lv> 0 
SftHT, C O J: i 4r»ftf ^ ^Rfl-ftfi^Srffl v>* ; t: i »» , *tfc#HMSfcij 

[0 0 2 2] 
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[0 0 2 3] 

mmfcttzimz, n, c&j:o f H£'gs-tr:*rxM*tT\ nhs^jsj^c*: 

#tr #*X#B^T 5 0 0°CW±6 2 0mt*iMLTi «£ v> 0 
[0 0 2 4 ] 

ffimzmtitzi><Dx*&z> 0 

fl^, fit®, R£r^> K*^o^flas-^i-^ c UJ: <9 . *££h IKUM^, -> 7^^^ 

-TZZt^XZ, S&C, If K-7'CJ:(), fife*^— Kft^^ ^ti^fc JiJSWWHi 

*a«flaoRStR<Sit L-ci«f«i:fits; t75 ? -e^^>o 

[0 0 2 5] 
[0 0 2 6 ] 

, C, H, S * <b Slf ftfc^i < t 4 1 as t K - T't S C i: J: , <fc OffftfcnTffift 
[0 0 2 7] 

m*a>zzm\t^9 >mz*izte »t zr.mt*? y^^m^t, 8 owt%ai?*i 
~mt*9 >izm.&2tiz>fB:mt&Vd£ lxh, «xif, r^^t, ^^a- 
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[0 0 2 8] 

TfcM.rStt^H^^-^^M^^'b, iH ^: (J 7 1 ? -tlo ^ w ^gMfiT i L 
[0 0 2 9] 

K-z-O hco^ Nli-MK-zO htf^ct^ JiJSfiL^o 
K-/<> hjftftd, N^o^T(±, 5 0 w t p p mW±2 7 0 0 0 w t p p mUTti) 
L < , X *) L < li, 700wtpp mJ-U 1 0 0 0 0 w t p p m^Tt* 
EMC, 1 5 0 0 w t p p mJA± 5 0 0 0 w t p p mttTt;^^: <h 7&*4Ji Lv> 0 
iffEN <Dm&& 5 Ow t p p m^ifT^^tf ^(i, ^i^BS.MUWi-^+^^Tfcto^^ 

NWOl- K-/n'> hmmit, C Sl± 5 0 - 1 5 0 0wtp pmflJS, H i± 1 
-50wtp pmgSt^^,; ttfltft 
[0 0 3 0] 

M*£«fcO^* K-:/OJlrg-{i{d\ ->7> (HCN) , ->7>|{)L{I^Vy 
T>m (HOCN) , fii7 5> (RNH 2 , R 2 NH, RsN) . 7V, vTV'fb^^ 
*fc(±, :ii^7^-7 (NH 3 ) fc iafh-f- 
9y (Ticu) ^<vfefcft^vr>it^? >&l)ufcfrffi'f2>lj&%m\;>&ztiiX*& 

[0 0 3 1 ] 

# K-^°> ho K- tr>^(4, (e]B#-e<), J: <, ifc, K-7"sfSji:o^ 

[0 0 3 2] 

-mt*9> (T i O2) (±, -ft^»f£lft(C<±, li^f ^>^i:^LTV^Sf 
M^(i21@T**^ 0 

-y<y b£ V-71r2>Ztiz£ V), 1 m<0* 9 >W^\z^ LX^^mmW^Wi-hK 1t¥ 

-mt+? 7 %mm% tzztizxn. ^m.it^M^n-t h^immm^ 

%fo&)K\±, im<vT? ym^f-KMLxm^Lx^^mnsL^ikit. 1. 9om±2. 

[0 0 3 3 ] 
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SB* t i - N-oo^«lt\ r$ft^*>«>T i tm&Lx^&z ttm 

, T i 0 2 ^ B H H f cO^<7)&gtCAo-C</^#tS. i"4fe*>, T i -N-T i 

zn.h(n&£tKm<Vn *>, T i - N-T i (Djjtfgr^ZttfX *)1ft£ Lv^ 0 
1 0 0 3 4] 

ft i ft vtzt> W&t). mi&*%WSh. HI 2 <±fiE5|enn (NK-yfl) Konr^Lfct 
[0 0 3 5] 

XP S$HJfO»!|j£*fHi, &T<7>tte*)X$>& 0 
mm rKratostt AXIS-Ultra 

tih&XBffi. :t^nAl • K«I (I486. 6eV) 

ftm^ams :9o° (3fcH-*m*<b) 

f&ft£g£ : < 1 0 n m 

[ 0 0 3 6] 

111 jo «t 2 (c£v>-C> 1 &^M<7> tf- ?«i> Ti-N-Ti«ig^ 1 i:*4NO 
»JS«:f£Lrv»* 0 **3&#tf>fcT-*(±, T i -N-0^^[:*^NWj|S 

HI tm2 t<D}£1&frt>mhfr%: «fc -9 IC, #IPJ§q H qKOV>-C(i, Zl^fb^ * 0 59 S N 

ue#^*?o7tT i -N-T i <D&&vm&& <ikmzti, ttz, t i -ooi&mkao 

[0 0 3 7] 

ttz, @3-@6i:, *&m{zgh&~mt*? >mil-<0&mLmk (TPD ; T e m 
perature Programed De s o r p t i o n) i>^§MM.^'^ <0 
xs<? b^^m-to MMtfXlt* Zti^ix, m3^N 2 , EI4^H 2 . HI5^C02, @6 
ifm/ e = 6 8 T'iiS^Cov^^LfciWCiio 
[0 0 3 8] 

&*3> TPD«0?fJ^ft(±, &T<Dt&<0X&Z> o 

mm : ir-aMK^r^^Wis* (tpd, Model 

iThermo Plus TPD type V) 
KfH&ffi : ^*f£*4 * P t -fc* (itS 6 mm, 2 . 5 mm) 

S!5EfiJK«EB : 4 0 - 9 0 0t 

#SM : 1 0t/m i n. 

ffliJ^^e-KTIC :ra/e = l-100 

885eH$&££K : ^ 2 . 0xl0" 6 Pa 
[0 0 3 9] 

HI3 ~H6 K^Lfct*5«K N 2 , H 2 , CO2, m/ e = 6 8 X$> &l&frl*^-fti i> , 
7 0 0 V&±Ki$^xm.M^-?1)mitobtiZ>o 
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m& 2 0 0 3 -2 7 5 3 6 9 ^- *J \ 7/ 

[ 0 0 4 0] 

£ 11 6 (±> ±|B<7) J: -5 i:m/ e = 6 8 ~C-£> &f&5ft<z-o\s*X CD ? h ;i/ £ 7^ L & 
^^ n a p (N K— 7°M) ©?TSjfcfl5ttffl*tt[«ltJ[^Ui5v»rt±#!j3 7 or^^OCitLT 

[0 0 4 1 ] 

0«j4[*»?>. 1 // mWK-*4 - fcjWtf i L < , mz, fig 1 0 n mW± 1 

0 0 nm^T©fiHttT'*Kt)i ! ffl Lv> 0 HufEtiT-OfifKi 3 0 - 4 0 n mgJST'* 

[0 0 4 2 ] 

mizmt*9 smtto. 2 S zi o cmmmzj*j~mtLtzm.w%mni \<r> 

*^'lZ ?^ ZXfl * mj]y< V'fW-n'irxmmi 1 5 0 0 ppm±150ppmt 
U H.jiSM#H, ^IIMf&jfcSftfcMjfctfjfc*, SI4 2 0 n mlC *5tt*3ftfl? 0 . 5 m 

w/ c m 2 t- 1 mmmmfe. ens. l tz r -t v > tr^mmm* 5oop P ma±t^^^f 

[0 0 4 3 ] 

»<*14 1 SiFfiffifs^ftl I b ( if x / < y y B ft) fi*M ^btiZii*, ZcnifXs* y 7 B ft (i 5£ 
[0 0 4 4] 

n*-7x«ci$L, sot-e-iftft*?^ intttKKiH-t-rSo 

-f «t 0 iO^ L> I P A tfXfllj^T)* 1 500ppm±150ppm, T-tb> if^WtStl)* 
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o 

mmZ-tttcmmiZm^^X. $S4 2 0 nmCi3lt5^f O. 5mW/cm 2 «jt^l 
B#raj»3*f&. I P A #*i*j£i3 J: I P AOSSHti- it)ML^7tF> #*ilifit £?iiJ5E 

[ 0 0 4 5] 

±iEo«t -9 ^"T^^iHWTtcistt* 1 p A^mtKiBvyfemtm, i p a 

[0 0 4 6] 

^X^-g-trj§7c14^X#H^:T, 5 0 0t;W±6 2 0t;JJliT«It^:t(:j: 

d o ± ^ { ; j; (i\ nm^jw iz ntr mix tz ±mmmn *m-r. n # k - 

[0 0 4 7] 
[0 0 4 8] 

[0 0 4 9] 

ffi^l^tHLJi^v^ #Hf 7- 1 8 7 8 5 2 -9-&«KB*S*iTV»* <fc 

[0 0 5 0] 
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&m 2 0 0 3 - 2 7 5 3 6 9 ^- v : 9/ 

SJ£(d\ 5 0 0rW±6 2 O'Cl^T'C^^C t^fttt Lv> 0 

5 0 0X:*m£tzl*6 2 Ot:^^x^S^T^M31^^f o^*t#i±, ^;^<7)+^^pr 

±IE^MfiJS<±, «fc «3#i L < (i, 5 3 0t:W.±5 9 0 r^TT^^o 
[ 0 0 5 1 ] 

fiieN^^X t LT(2, N 2 > NH 3 > NO. N Oa^^fflv^ c t 7j ? -e£ & q 
[0 0 5 2] 

ifc, H»ft*- * > K C , H 4> K-y$**^fttC, N, C£ itfHfcS-trtfv^H*; 
T> NH3#*fc«fca f C£-£tr#"x#H&TT*, IM^foTJ:^ 

[0 0 5 3] 

, N H 3 if 7s XIQ i> &&\i*Zt ^fi L < , N H 3 Hit LT 2 - 7 0 %T'&& C 
[0 0 5 4 ] 
1 ] 

M#?3 0 0 0 w t p p mioJ: Z/Rm 1 5 0 w t p p m £ K- -fLtzT-T 9 - -tfSHglft: 
^ * (Mfl&J 1 0 n m, JHI&J 3 0 n mOg^O-Mf) £ £®.Ltz 0 

[0 0 5 5] 

o 

Z<nmfcJf7s<DI P AfcJitfT-fe h>(7)*"X$J|^^?nvh/77^ (Shimadzu 
G C — 8 A > # ^ A : ft}*/-? 77 K*7ASBS-1 00) (z J; •) ilj^ L/;U^., IP 
AIJ 1 6 0 0 ppm, 7-th^ll**ffi (ND) T?&o7t 0 ^Ott388 *?r«jtlS*rt5r (iS 

to) WS<b Lfco 

±^My 4 ^ ^W&gttM UV Guard UG P 2 OWL 1 0) &&%Z*ttz&fttt (Toshi 
ba FLR20S, W/M) £ffiv>T, «g4 2 0 n m K jo tf 0 . 5mW/c m 2 

ottj^- i «FW.iH#tft, i p a n 7 xvi pa <r>mtiz iotsDtT-t^^ « 

l H^i- 0 
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[0 0 5 61 

[Jttt« 1 ] 

T|jltEO**fc2ffl-Mffc**>«JttT- (Att*) Kov»T\ ±|E»1?iJ t |5]#ic LT, 
1 U^i" 0 

[0 0 5 7] 

[Jt$c#fl 2 ] 





Mi*0 


lhr 




IPA(ppm) 


1600 


1180 


rt hy(ppm) 


ND 


800 


Jfc»0»J l 


IPA(ppm) 


1600 


1380 


rtFy (ppm) 


ND 


250 




IPA(ppm) 


1600 


1250 


rt hy(ppm) 


ND 


430 



[0 0 5 8] 

mi iz7FLfzmffit£&frh. m.m&&v £ %kWiv>2umz v-yLtz-m.it^-9 >mt^- 
T*zv>if*<Dm,frh, wm^xmrn^m^ atmmi) o3«ja±. ttz, nk- 

[0 0 5 9] 

[**ft09 2 ] 

¥^lti6 nmOli^O-Sltf r/Stftfi^S 0 g ^ifit^tt h U-Ctf L, 

±iB*»«ifiitt<7>fF«iiii, fcra«ioiira*ettfFfli«j»tij: offo^o 

[0 0 6 0] 

@707'77i:^l/:J:oi; > :/n/N-> tTXt^N Hs CJt LT, 0 %OJt£-fi, "BT 
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[0 0 6 1 ] 

[^MtflJ 3 ] 

¥^SS6 nmOliWOlKftf * >®MtJT- 5 0 g £It:Act£ h U 
NHstf^fcitfVn/^tfx (NH3^CWLt5%) ©i^^fiMT, 5 0 0 - 
6 3 0ro$6Hlifctt&&SJgT*2B#P^MLT, Zl^fb^ * ^fttfcT-fcfls* Lrt:,, 

t LXtf1t 0 
[0 0 6 2] 

w&ftmm~tt-tz>±mmx£fetfm.it>bti, 5 3 orw±5 9 or^To^i;, 

i ? 3 5 0 0wtppm, C^l 6 0wt pp m#intv»fc 0 
[0 0 6 3] 

H9-1 li:, 5 0 0°C, 5 7 0°C. 6 2 0 ro^?£^'C^M;3SLT ; f#'btl7t:~ I^ft'f- 

[0 0 6 4 ] 

4 ] 

w-mm6 n m<nmttwr>~Wtef- * yw.ww^^ o state u ^mtLto 

:©g^7'J-?:fMU *«3S^S*T, ^*0#?U$75>£>& 

HUiej&ff^fc^ NH3*^tH2**^ (NH 3 ^WLT3%) tC0 2 *^ (NH 3 ** 
;UC*tLT3%) OS^fXfffl^T, 5 9 0tt8^iMIL, M$7 0%T^#: 

-e-oig*, ^Mitwfttizttirzmtitzftmmmmm&bti, #ic, mioses 1 

&.fc, f# <b *i T^Tt^^cD/tS^f^U o v > T5H>f L/ctl^, NA J 3 0 0 Owt ppm, C 
Ji'lOwtpp m^ltltv^; 0 

[BIIiff*>WJ|ifcilt9l] 
[0 0 6 5] 

[Hll] afclfcUHK^SZlftHI:^* ^ttttT-Ko^T, K-7$ttfcN©*t<&JRSU;:o 

[HI 2] ^p^orift^^^^t^Cov^, K-^$*LfeNOfe^3Rtiov»T 
OX P SMSf^^L/:^t^^o 
[SI 3] 4r»ftf ^ ^ftfi? OfffiRiffi (TPD) K«t£N 2 o*^ 

[0 4] *&miz&z-mt*9 >m&=f-<D8-&mm&: (tpd) i:uh 2 <o^^ 
[H5] *i6Wn#*z:BR^5'>*Jtt : f-o#iaK(iffi (tpd) tcj;&co2<7>* 

[H6] ^HWU^^Zlttftf-^^ftttT-OMKItffi (TPD) IZXZnmfkmk 
-i * >(^)lfle OJtm/e = 68 h ;^*L/:^T*^.I. 0 

[ in 7 ] %mm 2ci3its7'o^v^^NH3^ & ?ss <t ^m^si* t o 
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